The distribution of L1 and Alu retroelements in relation to GC content on human sex chromosomes is consistent with the ectopic recombination model.
The distribution of Alu and L1 retroelements in the human genome changes with their age. Active retroelements target AT-rich regions, but their frequency increases in GC- and gene-rich regions of the genome with increasing age of the insertions. Currently there is no consensus on the mechanism generating this pattern. In this paper we test the hypothesis that selection against deleterious deletions caused by ectopic recombination between repeats is the main cause of the inhomogeneous distribution of L1s and Alus, by means of a detailed analysis of the GC distribution of the repeats on the sex chromosomes. We show that (1) unlike on the autosomes and X chromosome, L1s do not accumulate on the Y chromosome in GC-rich regions, whereas Alus accumulate there to a minor extent; (2) on the Y chromosome Alu and L1 densities are positively correlated, unlike the negative correlation on other chromosomes; and (3) in gene-poor regions of chromosome 4 and X, the distribution of Alus and L1s does not shift toward GC-rich regions. In addition, we show that although local GC content of long L1 insertions is lower than average, their selective loss from recombining chromosomes is not the main cause of the enrichment of ancient L1s in GC-rich regions. The results support the hypothesis that ectopic recombination causes the shift of Alu and L1 distributions toward the gene-rich regions of the genome.